Introduction
As Bruce discovered in 1959, the presence of a strange male mouse blocks pregnancy in a newly mated female (Bruce effect) . This has been examined chiefly in stocks of inbred laboratory mice, Mus musculus (Bruce, 1960a (Bruce, , 1962 Bruce & Parrott, 1960) , but has also been detected in wild house mice, M. musculus; deer mice, Peromyscus maniculatus; Pennsylvanian vole, Microtus pennsylvanicus, and the field vole, Microtus agrestis (Bronson & Eleftheriou, 1963; Chipman & Fox, 1966; Clulow & Clarke, 1968; Mallory & Clulow, 1977) . This paper investigates whether the effect is also present in the Mongolian gerbil, Meriones unguiculatus. The aggressive nature of Mongolian gerbils normally precludes contact with strange males unless the very strong family or pair bonds are changed or destroyed, as for example when strange conspecifics encroach on the territory, or environmental factors necessitate emigration. This study has tested females with strange males, and also female reaction to possible natural social and non-social changes.
flaked dog food, sunflower seeds, Vitakraft rabbit fodder, and apples, carrots and fresh lettuce were given once weekly. When all results were compared and tested against controls for significance (Fisher exact probability test; Siegel, 1956) , it was shown that social and non-social factors could prevent implantation in a gerbil female (Text- fig. 2 ), but non-social changes showed a significantly lower blocking rate (Table 1) .
After (Siegel, 1956) .
Infant mortality was 95% in the 5 test days, significantly higher than in the controls (P < 0-001) (Control I 4%; Control II 6-25% mortality (Mohnot, 1967; Schaller, 1972; Bertram, 1976; Hrdy, 1977; Angst & Thommen, 1977; Struhsaker, 1977) . But why should the female react so to the scent of a strange male? Is the reaction a mistake, or has it indeed evolutionary significance? Every female resisting such an influence could have more progeny. The present findings do not endorse Dawkins' (1976) assumption that the expediency of the Bruce effect could lie in enhanced male reproductive success. Pregnancy block in the Mongolian gerbil and all other investigated mouse species is limited to the first 4 or 5 days after coitus (Bruce, 1960b; Schwagmeyer, 1979) and to non-lactating females. But a newly mated female is normally suckling young. As strange males do not kill infants, their pregnancy-blocking influence is restricted to exceptional cases. Schwagmeyer (1979) suggests that the phenomenon may not be simply a product of male-male competition, and cannot be considered analogous to male infanticide in other species, as it involves the physiological response of the female, and there are constraints upon a male's ability to induce it (Bruce, 1959 (Bruce, , 1960b (Bruce, , 1962 (Bruce, , 1963 Parkes, 1960; Parkes & Bruce, 1961) .
But why do such a high percentage of females without young react to strange males? In studies of laboratory mice it was found that females need the male scent to become receptive (van der Lee & Boot, 1955 , 1956 Whitten, 1957 Whitten, , 1959 Whitten, Bronson & Greenstein, 1968) . Accordingly, the Bruce effect could be a special instance of the effect described by Whitten (1957) in that, like any non-pregnant female, a newly mated female still reacts to strange male scent for about 5 days, by coming into oestrus. This argument is supported by the finding that a female reacts to all males, except to the mating male, with a fresh ovulation. Even the partner male could terminate a pregnancy induced by a stranger (see Exp. I, Group 4). This observation is confined to Mongolian gerbils as yet, but the work of Lott & Hopwood (1972) (Bruce, 1960b (Bruce, , 1962 , so that here the effect was defined as implantation block released by strange males. In Peromyscus maniculatus strange females did block a pregnancy, but significantly less frequently than for strange males (Bronson & Eleftheriou, 1963 (Eleftheriou, Bronson & Zarrow, 1962) . The wild house mouse, Mus musculus, also reacts to such changes with a pregnancy block, but the laboratory mouse does not (Chipman & Fox, 1966; Bruce, 1963) . For gerbils, Norris & Adams (1979) found no significant difference between pregnancy blocks caused by strange males or new cages and stress was considered to be responsible in each case. However, in the experiments of Norris & Adams (1979), unlike those described in this paper, the strange male had direct contact with the female and it is possible that, in tests lasting 9 days, some females were resorbing and mating again immediately with the strange male.
The reaction in social experiments seems to stem from a reduction in prolactin secretion following contact with odours of conspecifics. The mechanism was described in detail by Parkes & Bruce (1961) . Mongolian gerbils excrete only minute amounts of urine in which no pheromones have so far been identified, and the specialized ventral sebaceous gland with its associated well established territorial marking function could play a part; individual identification via sebum odours is possible. Furthermore, in this sebum a pheromone has been identified (Thiessen, Régnier, Rice, Isaaks & Lawson, 1974) , the active part of which is phenylacetic acid.
